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(54) COPOLYESTER AND ITS STRETCHING PRODUCT 

(57)Abstract 

PURPOSE: A copolyester excellent in melt moldability, mechanical strength, transparency and gas barrier property, 
and suitable for use in stretched blow-molded containers, films, etc., comprising a specified copolyester. 
CONSTITUTION: A product obtained by transesterification among 30W45mol% 8W 12C aromatic dicarboxylic acid 
component containing 70W100mol% terephthalic acid, 30W49mol% diol component containing 70W100mol% ethylene 
glycol, 2W 40mol% 5C or lower aliphatic n-hydroxycarboxylic acid component (e.g., lactic acid), and 0W5mol% 3W15C 
polyfunctional component having at least three carboxyl or hydroxyl groups (e.g., trimellitic acid or glycerin) is 
cocondensed to obtain a copolyester of an intrinsic viscosity of 0.4W1.8 and a glass transition point of 40W100 0 C. 
This polyester is molded into a film, sheet, fiber, or container and is uniaxially stretched at a stretch ratio of 1.1 W8 
or biaxially stretched at a stretch ratio of 1.1 W7. 
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English Translation of JP 59-21 531 9 A 
* NOTICES * 

1. This document has been translated by computer using translation software, PAT-Transer 
V7 produced by Cross Language Inc. So the translation may not reflect the original 
precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



WHAT IS CLAIMED IS: 
1. 
(1) 
(a) 

Aromatic system dicarboxyl ic acid ingredient unit 30 to be based on a terephthal acid uni t 

- 49 mol %, 
(b) 

Diol component unit 30 to be based on an ethylene glycol ingredient unit - 49 mol %, 
(c) 

Number of carbon atom invites al iphatic system a - hydroxy carboxyl ic acid unit 2 of less 
than or equal to 5 - 10 mol %, 
(d) 

It is in substance I inear cocondensation polyester number of carbon atom 3-15 ranges have 
and is constructed as from polyfunctional constituent unit 0 having carboxyl group of higher 
than 3 or hydroxyl group - 5 mol %, and the physical property 
(e) 

Limiting viscosity [77] invites 0. 4 - a thing in a range of 1.8dl/g 
(f) 

Glass transition point 40 - cocondensation polyester including a thing in a range of 100 
degrees Celsius. 
(2) 
(a) 

Aromatic system dicarboxyl ic acid ingredient uni t 30 to be based on a terephthal acid uni t 

- 49 mol %, 
(b) 

Diol component unit 30 to be based on an ethylene glycol ingredient unit - 49 mol %, 
(c) 

Number of carbon atom invites al iphatic system a - hydroxy carboxyl ic acid unit 2 of less 
than or equal to 5 - 40 mol %, 
(d) 

It is in substance linear cocondensation polyester constructed as from number of carbon 
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atom 3 - there is in 15 ranges and polyfunct ional constituent unit 0 having carboxyl group 
of higher than 3 or hydroxyl group - 5 mol X, and the physical property 
(e) 

Limiting viscosity [7?] invites 0. 4 - a thing in a range of 1.8dl/g 

Glass transition point 40 - drawing thing of cocondensat ion polyester including a thing 
in a range of 100 degrees Celsius. 

DETAILED DESCRIPTION OF THE INVENTION 

Be superior to fusion compact ibi I i ty, and the present invention is related to 
cocondensat ion polyester having the ability which was suitable for mechanical strength, 
transparency and gas barrier characteristics as material of superior vessel business and 
the drawing thing. 

Glass was wide, and it was used for container blanks such as ftavor enhancer, oil, beer, 
alcoholic beverages such as sake, cold drinks such as carbonated beverages, cosmetic, 
detergent conventionally. 

However, 

Glass vessel is superior in gas barrier sex, but sky vessel after use is usual ly col lected 
in a production cost being high, a method to recycle cycle was adopted. 
However, 

Glass vessel is easy to be damaged other than transport expenses increasing in what is 
heavy, there was shortcoming to be inconvenient for the handling. 

Switch from glass vessel to various kinds of plastics container is spreading as a person 
breaking off the above-mentioned weak point of glass vessel. 

A kind of provision eyes and the purpose of use are depended upon, and, for the material, 
various kinds of plastic is adopted. 

Because polyethylene terephthalate be superior to gas barrier characteristics and 
transparency and, among these plastic material, is, is adopted as material of vessel such 
as seasoning, cold drinks, detergent, cosmetic. 

However, 

Of these, in the event of severest gas barrier-related beer to require and vessel of a 
carbonated beverage, even polyethylene terephthalate is hard to be still referred enough 
to, these vessel had to be able to improve gas barrier characteristics by adding to a radial 
thickness to use. 

Now, 

As for the demand to a polyester container, increase is increasing, but be superior to 
gas barrier characteristics to extend these field of application and superior polyester 
is strong, and is requested by fusion compact ibi I ity. 

Various kinds of polyester is known convent ional ly, polyethylene terephthalate is uti I ized 
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among these polyester most widely, but when the polyethylene terephthalate is produced, 
is suggested the third constituent to the reforming polyethylene terephthalate which made 
do condensation polymerization in various ways. 

In these property modification polyethylene terephthalate, the method how condensation 
polymerization can put al iphatic system hydroxy carboxyl ic acid in as the thi rd ingredient 
is suggested to much literature [, for example, Japanese Patent Publication No. 39-260160 
bulletin, Japanese Patent Publication No., 43-1632 bulletin, Japanese Patent Publication 
No. 43-13232 bulletin, Japanese Patent Pub I i cat ion No. 47-28119 bulletin, Japanese Patent 
Publication No. 47-45198 bulletin, Japanese Patent Publication No. 49-5633 bulletin, 
Japanese Patent Publ ication No. 49-42918 bu I let in, Japanese Patent Publ icat ion No. 50-2196 
bulletin, Japanese Patent Publ icat ion No. 50-4040 bu I let in, Japanese Patent Publication 
No. 50-38648 bu I let in, Japanese Patent Publ icat ion No. 49-6554 bu I let in, Japanese Patent 
Publication No. 50-15510 bulletin, Japanese Patent Publication No. 53-1320 bulletin, 
others]. 

There are many things which even cocondensat ion compos i t ion of aliphatic system hydroxy 
carboxyl ic acid of the third ingredient is not shown to definitely in these cocondensat ion 
property modification polyethylene terephthalate, and it is suggested hydroxy carboxyl ic 
acid having hydroxyl group to the polyethylene terephthalate which did cocondensat ion 
besides alpha-position such as £ - hydroxypropionic acid or s - hydroxy caproic acid as 
aliphatic system hydroxy carboxyl ic acid again. 

Even if a biaxial stretching container is molded by blow molding from these cocondensat ion 
property modification polyethylene terephthalate, vessel of superior ability is not 
provided in gas barrier characteristics and fusion compatibility. 

For example, 

0.02 - aliphatic system hydroxy carboxyl ic acid in the range of 0.6 mol, the reforming 
polyethylene terephthalate that cocondensat ion did 0 - hydroxypropionic acid and 0. 00, 002 

- polyfunctional crossl inking agent constituent unit in the range of 0.01 mol concretely 
are suggested to Japanese Patent Publication No. 39-26016 bulletin as against terephthal 
acid unit 1 mol in the prior art documents, polyethylene terephthalate containing 20 - s 

- hydroxy caproic acid constituent unit in the range of 70 % by weight of all component 
is suggested to Japanese Patent Publication No. 50-38648 bulletin, but biaxial stretching 
vessel formed by these reforming polyethylene terephthalate is hard to refer enough to gas 
barrier characteristics both. 

As for the people of present invention, technology about a drawing blow molding container 
comprising polyethylene terephthalate recognizes a thing in the situation, as a result of 
having examined development of reforming polyethylene terephthalate it was superior to gas 
barrier characteristics and fusion compactibi I i ty and could show superior abi I i ty as drawing 
blow molding vessel, that drawing thing such as drawing blow vessel molded particular 
aliphatic system a - hydroxy carboxyl ic acid unit and particular polyfunctional 



[JP 59-215319 A] 



Page 4 of 19 



constituent unit as by cocondensat ion polyethylene terephthalate of the particular 
composition which is provided by making do condensation polymerization achieves the purpose 
is found, the present invention was arrived at. 

If it gives an outline with the present invention, the present invention, 
(a) 

It is less than aromatic system dicarboxylic acid ingredient unit 30 to be based on a 
terephthal acid unit - 49 mo I X, 
(b) 

It is less than diol component unit 30 to be based on an ethylene glycol ingredient unit 
- 49 mo I X, 
(c) 

Number of carbon atom invites al iphatic system a - hydroxy carboxyl ic acid unit 2 of less 
than or equal to 5 - 40 mo I X, 
(d) 

It is in substance linear cocondensat ion polyester number of carbon atom 3-15 ranges 
have and is constructed as from crossl inking agent constituent unit 0 having carboxyl group 
of higher than 3 or hydroxy! group - 5 mol X, and the physical property 

(e) 

Cocondensat ion polyester [7?] invites 0. 4 - a thing in a range of 1.8dl/g 
(f) 

Glass transi tion^point 40 - cocondensat ion polyester including a thing in a range of 100 
degrees Celsius is done with subject matter of the first material invention, drawing thing 
of the cocondensat ion polyester is done with abstract of the second substance invention. 

When it is cocondensat ion polyester of ternary system comprising aromatic system 
dicarboxylic acid ingredient unit (a) which is based on terephthalic acid, diol component 
unit (b) which are based on ethylene glycol and aliphatic system a - hydroxy carboxyl ic 
acid unit (c), there is cocondensat ion polyester of the present invention, and there is 
when it is quaternary system condensation polyester comprising aromatic system di carboxyl ic 
acid constituent unit (a) which i s based on terephthal ic acid, diol component uni t (b) which 
are based on ethylene glycol constituent, aliphatic system oxycarbonic acid constituent 
unit (c) and polyfunct ional constituent unit (d). 

In either case, polymer molecular chain is formed by adjacent carboxyl group and hydroxyl 
group of each ingredient unit condense, and forming bond. 

When it is done esterif ication by other lower alcohol, in the molecule end of the 
cocondensat ion polyester, there is the carboxyl group which there is on both molecule ends, 
and there can be the hydroxyl group which there is in molecular end similarly when it is 
done esterif ication by other inferiority carboxyl ic acid. 

In addition, 

Even if, as for diol component unit (b) which is based on an ethylene glycol ingredient 
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unit to comprise the cocondensat ion polyester, the drop division (for example, less than 
5 mol %) forms diol component unit containing ether linkage by reaction between diol 
component unit I ike unit of diethylene.glycol constituent, it is put, and it cannot be used. 

Cocondensat ion polyester of the present invention has linear structure in substance. 

Here, 

That it is chain structure having I inear or branched chain is meant with I inear structure 
in substance, that gelatinous bridging structure (network structure) is not provided is 
meant. 

As for this, cocondensat ion polyester of the present invention is confirmed by p- chloro 
phenol, o- chloro phenol or the thing that is completely dissolved in mixed solvent with 
phenol and teth back side Rollo ethane. 

When the cocondensat ion polyester is cocondensat ion polyester comprising three component, 
it is linear, and it is branched chain when it is cocondensation polyester comprising four 
component 

Composition of cocondensation polyester of the present invention, 
(a) 

Preferably there are aromatic system dicarboxyl ic acid ingredient unit 30 to be based on 
a terephthal acid unit - less than 49 mol % in 35 - field of 48 mol X, 
(b) 

Diol component unit 30 to be based on an ethylene glycol ingredient unit - less than 49 
mol % are desirable, and there is in 35 - field of 48 mol X, 
(c) 

Al iphatic system a - hydroxy carboxyl ic acid unit 2 of less than or equal to 5 - 40 mol X, 
is preferable, and there is number of carbon atom in 4 - a range of 30 mol ft, and 
(d) 

Number of carbon atom 3 - 15 ranges have and preferably there is po Afunctional constituent 
unit 0 having carboxyl group of higher than 3 or hydroxy I group - 5 mol ft, in the range 
of 0 - 4 mol ft. 

Glass transition point falls again without the polyester showing crystal Unity anymore 
content of al iphatic system a - hydroxy carboxyl ic acid uni t (c) grows bigger than 40 mol ft 
in the cocondensation polyester, and content of aromatic system dicarboxylic acid 
constituent unit (a) shrinks than 30 mol ft and when content of diol component unit shrinks 
than 30 mol ft. 

It becomes difficult that such, in amorphous characteristics and the polyester that glass 
transition point is low perform the desiccation that it is necessary some days ago in fusion 
formation economical ly. 

Because of this, 

As for the polyester, molecular weight is easy to come to fall in a dissolution plastic 
treatment , therefore, machine hardness of a produced molded article falls from the 
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polyester. 
In addition, 

Gas barrier characteristics of polyester and the drawing thing fall content of aromatic 
system dicarboxy I ic acid ingredient unit (a) grows bigger than 49 mol % and when content 
of aliphatic system a - hydroxy carboxy I i c acid unit (c) becomes smaller than 2 mol X, 
and content of ethylene glycol constituent unit grows bigger than 49 mol X, gas barrier 
characteristics superior than the polyethylene terephthal ate which is characteristic of 
the invention do not develop. 

In addition, 

If content of the polyfunctional ingredient unit of the cocondensat ion polyester becomes 
bigger than 5 mol X, there is much gelatinous configuration, and the cocondensation polyester 
comes to include, and the fusion compact i b i I i ty comes to fall not linearity in substance. 

Limiting viscosi ty [a value measured in equivalent mixed solvent of phenol teth rough Ro 1 1 o 
ethane of v ] [25 degrees Celsius] needs 0. 4 - a thing in 1. 8dl/g range, and, besides, 0. 5 

- a thing in field of 1.5dl/g is desirable for cocondensation polyester of the present 
invention, and the glass transition point 40 - a thing in field of 100 degrees Celsius is 
necessary, and, besides, 45 - a thing in field of 95 degrees Celsius is desirable. 

Normal 140 - 250 degrees Celsius are preferable, and, as for other physical properties 
of the cocondensation polyester, there is the fluidity start temperature in the range of 
150 - 240 degrees Celsius. 

When limiting viscosity [77] of the copolyester grows bigger than 1.8dl/g, fusion 
compact ibi I ity of the cocondensation polyester seems to fall, hardness of machine of 
cocondensation polyester and the drawing thing comes to fall when it shrinks than 0. 4dl/g. 

Aromatic dicarboxy I ic acid ingredient unit (a) comprising cocondensation polyester of the 
present invention is based on a terephthal acid unit, preferably, as for the rate of 
terephthal acid unit for the a 1 1 aromatic system dicarboxy I ic acid constituent unit, there 
is usually 70 - 100 mol X, in the range of 80 - 100 mol X. 

For example, for an aromatic system dicarboxyl ic acid ingredient unit except a terephthal 
acid unit, aromatic system dicarboxyl ic acid constituent unit of i sophtha I ic acid, phthalic 
acid, number of carbon atom 8 such as 2,6- naphthalene dicarboxyl ic acid - 12 can be 
exempt if ied. 

Diol component unit (b) comprising cocondensation polyester of the present invention is 
based on ethylene glycol, preferably, as for the rate of ethylene glycol constituent unit 
for the all diol components unit, there is usually 70 - 100 mol X, in the range of 80 - 
100 mol X. 

For example, for a diol component unit except ethylene glycol, a diol component of 1,3- 
propanediol, 1, 4- butanediol, neopentyl glycol, cyclo hexanediol, diblack hexane dimethanol, 
1,4- bis (0 - hydroxyethoxy) benzene, 1,3- bis (j3 - hydroxyethoxy) benzene, 2, 2- bis (four 

- J3 - hydroxyethoxy phenyl) propane, number of carbon atom 3 such as bis (four - B - 
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hydroxyethoxy phenyl) sulfone - 15 can be exemplified. 

For example, number of carbon atom comprising cocondensat ion polyester of the present 
invention can exemplify lactic acid, glycol ic acid, a - hydroxy n- butanoic acid, a - 
hydroxy isobutyrate, a - hydroxy n- valeric acid for aliphatic system a - hydroxy 
carboxyl ic acid unit (c) of less than or equal to 5, but because component and cocondensat ion 
polyester doing and the drawing thing is superior in gas barrier characteristics in glycol 
acid unit, particularly preferred. 

When it is aliphatic system hydroxy carboxyl ic acid unit even if number of carbon atom 
of the aliphatic system a - hydroxy carboxyl ic acid unit grows bigger than 6 or do not 
have hydroxy! group in alpha-position, gas barrier characteristics of cocondensat ion 
polyester and the drawing thing are low both. 

Polyfunctional ingredient unit (d) comprising cocondensat ion polyester of the present 
invention is number of carbon atom 3 - polyfunctional constituent unit of higher than three 
functionality having carboxyl group of higher than in 15 field 3 or hydroxyl group, and 
polyfunctional constituent unit having carboxyl group and hydroxyl group more than in total 
3 is included. 

Concreteness is trimerit acid, trimesic acid 3,3 ' for the polyfunctional ingredient 
unit. 

Aliphatic system polyol such as aromatic system polybasic acid such as 5, 5 - tetra 
carboxy d i phenyl, aliphatic system polybasic acid such as Zf& >T h :7*^*K> acid, 
phloroglucin, aromatic system polyol such as 1,2,4,5- tetrahydroxy benzene, glycerin, 
trimethylol ethane, trimethylolpropane, pentaerythr i tol can be exemplified. 

Cocondensat ion polyester of the present invention follows a method of well-known 
polycondensat ion from before used by production of polyethylene terephthalate, and it can 
be produced. 

An aromatic system dicarboxylic acid ingredient unit of component can be supplied in 
reaction system as the aromatic dicarboxylic acid, and it can be supplied as the dialkyl 
ester, and it can be supplied as bis j3 - hydroxyethyl ester, of the again aromatic system 
di carboxy I ic acid. 

In addition, 

For the diol component uni t of component, it can be suppl ied as diol, and i t can be suppl ied 
in reaction system in morphology of diol ester of each carboxyl ic acid of component. 
In addition, 

An aliphatic system a - hydroxy carboxyl ic acid unit of component can be supplied in 
reaction system as the al iphat ic system a - hydroxy carboxyl ic acid, and i t can be suppl ied 
as the alkyl ester, and it can be supplied as the 3 - hydroxyethyl ester again. 

For a catalytic substance in cocondensat ion, a conventionally well-known catalytic 
substance used by production of polyethylene terephthalate can be used. 

Antimony, germanium, metal such as titanium or the compound can be used as these catalytic 
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substances. 

For morphology of a compound, an oxide, hydroxide, halide, inorganic acid salt, organic 
salt, complex salt, double salt, alcoholate, phenolate are used. 

These catalytic substances can be used alone, and it can be used as mixtures more than 
two kinds again. 

Before these catalytic substances can be supplied in reaction system from esterif ication 
reaction or an early stage of stage of transesterif ication, and shifting in polycondensat ion 
reaction phase again, it can be supplied in reaction system. 

In addition, 

In cocondensation, various additive such as a catalytic substance of transesterif ication 
used at the time of production of polyethylene terephthalate, generation depressant of 
diethylene glycol, heat stabi I i zer, I ight stabi I i zer, lubricant, pigment, color can be used. 

For a catalytic substance of these transesterif ication, metal compound such as calcium, 
magnesium, lithium, zinc, cobalt, manganese can be used. 

An oxide, hydroxide, halide, inorganic acid salt, organic salt are used as morphology of 
these compounds. 
In addition, 

Quaternary ammonium compound such as triethylamine, amine, tetraethylammonium hydroxy dohs 
such as trin- butyl amine, a tetrabutylammonium hydroxy doh can be used for depressant of 
diethylene glycol. 

In addition, 

For stabi I izer such as heat stabi I i zer, phosphor ic acid, phosphorous acid, hypophosphorous 
acid or phosphorus compound as shown in these ester can be used. 

Cocondensation polyester of the present invention is produced by a case by wel l-known melt 
polymerization method more conventionally by adopting solid phase polymerization method 
after melt polymerization method. 

So-called direct polycondensat ion method can be adopted in melt polymerization method to 
take, and so-called ester interchange polycondensat ion method can be adopted again. 
In other words, 

When mel t polymerization method is explained more concretely, for example, esterif ication 
or transesterif ication succeeds in getting the diol which is based on aromatic system 
dicarboxylic acid which is based on terephthalic acid or this or these ester derivative, 
ethylene glycol or this, aliphatic system a - hydroxy carboxylic acid or the ester 
derivative, the polyfunct ional chemical agent which, even more particularly, contain 
carboxyl group or hydroxyl group more than 3 by a case at the same time or consecutively, 
and polymer is formed in these early days, whi le preferably temperature of higher than the 
melting point adds stirring to vacuo or an inert gas circulation bottom at 200-280 degrees 
Celsius in this next, a method to polymerize can be exemplified. 

In addition, 
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Cocondensation polyester of the present invention can be produced by making extend 
molecular weight because sol id phase polymerization does polyester by melt polymerization 
method to take more. 

When sol id phase polymerization method to take is explained concretely, for example, grain 
refining succeeds in getting polyester by melt polymerization method, preferably vacuo or 
an inert gas circulation bottom can adopt a method to hold at 160-240 degrees Celsius 
temperature of less than or equal to melting point in it. 

Cocondensation polyester of the present invention can be used as a f i Im, an abrasive sheet, 
fiber, a container, mater ial of compact of, in addition, various kinds of shape in condition 
of non-drawing by a normal forming process. 

Even more particularly, 

When it is molded as a film, an abrasive sheet, a container in a drawing state, compact, 
even more particularly, superior gas barrier characteristics is got by the cocondensation 
polyester. 

Next, 

Drawing thing of cocondensation polyester of the present invention is explained. 

To drawing thing of cocondensation polyester of the present invention, there are monaxial 
stretching thing and biaxial stretching thing, the morphology may be film, sheet, fiber, 
which of blow molding vessel. 

Here, 

When drawing thing of the cocondensation polyester is the thing which can leave monaxial 
stretching, preferably particularly preferably, as for the draw magnification, there is 
usual ly 1. 2 - 7 times in the range of 1. 5 - 6 times 1.1 - 8 times. 

In addition, 

When the drawing thing is the thing which can leave biaxial stretching, preferably 
particularly preferably, as for the draw magnification, there are 1. 2 - 6 times in the range 
of 1.5-5 times normal 1.1-7 times in a longitudinal axis, preferably particularly 
preferably there is usual iy 1. 2 - 6 t imes in the range of 1. 1 - 5 times 1. 1 - 7 times in 
cross di rect ion. 

The drawing thing can give heat setting depending on the purpose of use. 

Even if, to drawing thing of cocondensation polyester of the present invention, appropriate 
quantity of various additive such as nucleating additive, inorganic f i I ter, lubricant, 
si ipping agent anti-blockingdrug, stabilizer, antistat, ant i fog additive, pigment blended 
if necessary by conventional polyester is blended, it is put, and it cannot be used. 

For a method to produce drawing things of cocondensation polyester of the present invention, 
a well-known either method can be adopted conventionally. 

In general terms, 

After having cooled original molded form such as form of f i Im thing, form of sheet thing 
or parison molded as polyester or this than composition including the as more necessary 
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additive to solidify in temperature in lower than glass transition point just or once, it 
is resembled, and it is heated again, and subsequently preferably drawing treatment is put 
for this Hara molded form in the range of the temperature that 50 degrees Celsius are high 
than glass transition point - glass transition point glass transition point - me I ting point. 
Heat treatment is performed in high temperature than draft temperature - it for an 
appropriate short time to put heat setting for drawing thing 

After when original molded form was form of f i Im thing or form of sheet thing, as a method 
to produce drawing things of cocondensat ion polyester of the present invention, having drawn 
in a method (monaxial stretching), the longitudinal .axis that drew form of film thing or 
form of sheet thing 1 in an axial direction of non-drawing, after having done a method 
(biaxial stretching), biaxial stretching to draw in a method (biaxial stretching) 
longitudinal axis, even more particularly, to draw in abscissa direction and abscissa 
direction at the same time, after having done a method, the biaxial stretching which repeated 
sequential drawing in one, even more part icularly, either direction , even more part icularly, 
both direction can exempl ify so-cal led vacuum forming methods which molds drawing as reduced 
pressure by what is done between the sky between a method to draw, form of film thing or 
form of sheet thing and things of die concretely. 

In addition, 

For example, drawing thing of these cocondensat ion polyester can produce polyethylene 
terephthalate in other resin and laminated morphology. 

After, as such a production method, polyethylene terephthalate laminated original molded 
form of a f i Im of the cocondensat ion polyester-shaped thing or form of abrasive sheet thing 
in original molded form of form of f i Im or form of sheet of other resin and each monolayer 
or bi layer, a method to draw or a method, for example, to bond resinous form of film thing 
other than polyethylene terephthalate or form of sheet thing to drawing thing of the 
cocondensat ion polyester can be exemplified. 

After original molded form was parison, and, for a method to produce drawing blow molding 
containers, having drawn parison of the temperature in a longitudinal axis , even more 
particularly, abscissa di rection can exempl i fy methods (biaxial stretching blow molding) 
to draw by what blow molding does. 

Even more particularly, the cocondensat ion polyester and the parison which, for example, 
is laminated from resin other than polyethylene terephthalate by each monolayer or bi layer 
are used in these drawing, and a method to produce the cocondensat ion polyester and the 
laminated blow molded articles that, for example, it is from resin other than polyethylene 
terephthalate by molding the drawing blow can be exemplified. 

Because heat-resistant characteristic propert ies extends to drawing quality of 
cocondensat ion polyester of the present invention and can be superior to gas barrier 
characteristics, various kinds of field of application can utilize. 

A biaxial stretching blow molding container made up of the particularly cocondensat ion 
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polyester is superior as vessel such as seasoning, oil been alcoholic beverages. such as 
sake, Coca-Cola, pop, cold drinks such as sap, cosmetic, detergent in what can be superior 
to gas barrier characteristics, but it is assumed that it is used as especially beer or 
vessel of a carbonated beverage, it is thin, and a radial thickness of vessel gets possible 
to be done, it can, make extend a peak condition period again. 
In addition, 

When drawing thing of cocondensat ion polyester of the present invention is a drawn 
film-shaped thing, these can be used for use with electric insulation business, magnetic 
tape business, photographic film business, metal vapor deposition film business concretely. 

Next, 

It is explained by means of an example of the present invention concretely. 
In addition, 

In an example and a comparative example, the performance assessment performed according 
to the following methods. 

Limiting viscosity of polyester used mixed solution (weight ratio) at phenol tetra chloro 
kelp grouper tongue 1:1, and it was measured at 25 degrees Celsius. 

The composition of polyester was pursued by means of measuring a nuclear magnetic resonance 
spectrum of h'J7PP acetic acid medium. 

In addition, 

Glass transformation temperature of polyester used di f ferent ial scanning type calorimeter, 
and it was demanded by measuring with rate of temperature increase of 10 degrees Celsius 
/ min. 

In addition, 

Abrasive sheet of polyester, oriented film or gas barrier characteristics of a drawing 
bottle used product made in =E^> (M0C0N) company Oki ti tolane (OXTRAN) apparatus as 
oxygen gas dialytic coefficient, and carbonic acid gas dialytic coefficient used product 
made in =E=\> (M0C0N) company permanent tolane (PERMATRAN) C-IV apparatus again, and it 
was measured at each 25 degrees Celsius. 

Mixed solution of germanium dioxide 0. 05g and tetraethylammonium hydroxide 20% aqueous 
solution 0. 23g is added in example 1 terephthalic acid 398. 6g, ethylene glycol 178. 8g and 
a mixture of glycol ic acid 27. 4g, 3. 5 time ester if i cat ion reaction is performed at nitrogen 
compression bottom 230 degrees Celsius of 2kg/cm2 - 245 degrees Celsius in a st i rring bottom, 
removal did aqua to produce in the system outside. 

Then, tr imethylphosphate 0. 22g can be written in a stirring bottom after addition to a 
produced ester apparition for one hour, and reaction system is raised to 270 degrees Celsius 
from 250 degrees Celsius, and pressure is done in reduced pressure from normal pressure 
to ImmHg, while removal does ethylene glycol, even more particularly, to produce in 1.5 
time, 270 degrees Celsius, ImmHg, it was reacted. 

In this way, 
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The copolyester which assumed provided terephthal ic acid, ethylene glycol and glycol ic 
acid raw materials was colorless transparence, and the limiting viscosity of this 
copolyester was 0. 69dl/g again. 

Even more particularly, content of constituent unit of terephthal ic acid in this 
copolyester, ethylene glycol and glycol ic acid was each 46. 6 mol X, 45. 3 mol X, 6. 8 mol X, 
and the glass transformation temperature of this copolyester was 67 degrees Celsius again. 

Even more particularly, the sheet which pressed this copolyester after desiccation in 10 
degrees Celsius low temperature than glass transformation temperature for under vacuum 20 
hours was made, and a product made in the gas barrier was measured. 

As a result, 

As for the oxygen gas dialytic coefficient, the carbon dioxide dialytic coefficient was 
17ml / mm / m2 / day / atm 1. 9ml / mm / m2 / day / atm again. 

Conventional method was obeyed than one comparative example terephthal ic acid and ethylene 
glycol, and polyethylene terephthalate of limiting viscosity 0. 70dl/g was produced. 

As for example 1 of this polyethylene terephthalate and the oxygen gas dialytic coefficient 
of the press sheet which, in similar fashion, was made, the carbonic acid gas dialytic 
coefficient was 25ml / mm / m2 / day / atm 4. 5ml / mm / m2 / day / atm again. 

Copolyester was synthesized by means of a method same as example 1 except that example 
2 terephthal ic acid 398. 6g, ethylene glycol 178. 8g, glycol ic acid 18. 3g were used. 

As for the I i mi ting viscosity of this copolyester, as for the content of each constituent 
unit of terephthalic acid in this copolyester, ethylene glycol and glycol ic acid the glass 
transformation temperature of this copolyester was 69 degrees Celsius each 47. 6 mol X, 45. 9 
mol X, and 4.7 mol X, 0. 75dl/g again again. 

Even more particularly, example 1 of this copolyester and the carbon dioxide dialytic 
coefficient of the press sheet which, in similar fashion, was made were 20ml / mm / m2 / 
day / atm. 

Copolyester was synthesized by means of a method same as example 1 except that two 
comparative example terephthal ic acid 398. 6g, ethylene glycol 178. 8g and glycol ic acid 7. 3g 
were used. 

0. 74dl/g again terephthal ic acid in this copolyester, ethylene glycol extended to I imi ting 
viscosity of this copolyester, and content of each ingredient unit of glycol ic acid was 
each 49. 1 mol X, 47. 4 mol X and 1. 9 mol X, and the glass transformation temperature of this 
copolyester was 71 degrees Celsius again. 

However, 

It was 24ml / mm / m2 / day / atm when carbon dioxide dialytic coefficient of a press sheet 
made by means of a method same as example 1 of this copolyester was measured, and it was 
the value that did not change with a value of press sheet of tHUx^^^-^I^^^ U— h 
shown to comparative example 1 almost. 

Copolyester was synthesized by means of a method same as example 1 except that example 
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3 terephthalic acid 398. 6g, ethylene glycol 178. 8g and glycol ic acid 7. 3g were used. 
As for the I imiting viscosity of this copolyester, each 35. 7 mo I X, 33. 9 mol X, amounted 
to content of each constituent unit of 0. 67dl/g, again terephthal ic acid in this copolyester, 
ethylene glycol and glycol ic acid, and, 28.4%, the glass transformation temperature of this 
copolyester was 56 degrees Celsius again. 

Even more particularly, the carbon gas dialytic coefficient of the press sheet that this 
copolyester made same as example 1 was 9. 6ml / mm / m2 / day / atm. , 

Copolyester was synthesized by means of a method same as example 1 except that three 
comparative example terephthalic acid 398. 6g, ethylene glycol 178. 6g and glycol ic acid 
246. 4g were used. 

As for the limiting viscosity of this copolyester, each 30. 0 mol X, '27. 7 mol X, amounted 
to content of each constituent unit of 0. 65dl/g, again terephthal ic acid in this copolyester, 
ethylene glycol and glycol ic acid, and, 40. IX, the glass transformation temperature of this 
copolyester was 39 degrees Celsius again. 

Even more particularly, after having dried same as example 1 of this copolyester, press 
sheet was made. 
However, 

Strength was weak, and the provided press sheet was not able to measure gas barrier 
characteristics so that a crack occurred. 

Example 1 and the copolyester which assumed terephthal ic acid, ethylene glycol and lactic 
acid material similarly were synthesized except that lactic acid 32. 4g were used in 
substitution for four five example example glycol ic acid. 

0. 70dl/g, again terephthal ic acid in this copolyester extended to I imiting viscosi ty of 
this copolyester, and content of each ingredient unit of lactic acid was each 46. 6 mol X, 
45.2 mol X, and 6. 9 mol X, and the glass transformation temperature of this copolyester 
was 65 degrees Celsius again. 

Even more particularly, example 1 of this copolyester and the carbon dioxide dialytic 
coefficient of the press sheet which, in similar fashion, was made were 18ml / mm / m2 / 
day / atm. 

The copolyester which assumed a - hydroxybutyr ic acid raw materials in substitution for 
six example glycolic acid was synthesized. 

0. 68dl/g, again terephthal ic acid in this copolyester, ethylene glycol extended to limiting 
viscosity of this copolyester, and content of each const ituent unit of a - hydroxybutyr ic 
acid was each 46.5 mol X, 45. 1 mol X, and 6. 9X, and the glass transformation temperature 
of this copolyester was 63 degrees Celsius again. 

Even more particularly, example 1 of this copolyester and the carbon dioxide dialytic 
coefficient of the press sheet which, in similar fashion, was made were 20ml / mm / m2 / 
day / atm. 

Example 1 and the copolyester which assumed terephthal ic acid, isophthal ic acid, ethylene 
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glycol and glycol ic acid material similarly were synthesized except that a mixture with 
terephthalic acid 358. 7g and isophthalic acid 39. 9g was used in substitution for seven 
example terephthalic acid. 

0. 74dl/g, again terephthal ic acid in this copolyester, isophthal ic acid, ethylene glycol 
extended to limiting viscosity of this copolyester, and content of each constituent unit 
of glycol ic acid was each 41.9 mol X, 4.7 mol X, 45.0 mol X and 6. 8X, and the glass 
transformation temperature of this copolyester was 62 degrees Celsius again. 

Even more particularly, example 1 of this copolyester and the carbon dioxide dialytic 
coefficient of the press sheet which, in simi lar fashion, was made were 14ml / mm / m2 / 
day / atm. 

Example 1 and the copolyester which assumed terephthal ic acid, ethylene glycol, neopentyl 
glycol and glycol ic acid material similarly were synthesized except that a mixture with 
ethylene glycol 164. 5g and neopentyl glycol 20. 3g was used in substitution for eight example 
ethylene glycol. 

0. 73dl/g, again terephthal ic acid in this copolyester, ethylene glycol, neopentyl glycol 
extended to I imi ting viscosity of this copolyester, and content of each consti tuent unit 
of glycol ic acid was each 46. 5 mol X, 41.2 mol X, 3.6 mol X and 6. 8X, and the glass 
transformation temperature of this copolyester was 64 degrees Celsius again. 

Even more particularly, example 1 of this copolyester and the carbon dioxide dialytic 
coefficient of the press sheet which, in similar fashion, was made were 17ml / mm / m2 / 
day / atm. 

Example 1 and the copolyester which assumed terephthal ic acid, ethylene glycol, bis (four 

- jS - hydroxyethoxy phenyl) sulfone and glycol ic acid material simi larly were synthesized 
except that mixture with ethylene glycol 160. 9g and screw (four - hydroxyethoxy phenyl) 
sulfone 81. 2g was used in substitution for nine example ethylene glycol. 

0.74dl/g, again terephthalic acid in this copolyester, ethylene glycol, screw (four - £ 

- hydroxyethoxy phenyl) sulfone extended to limiting viscosity of this copolyester, and 
content of each constituent uni t of glycol ic acid was each 46. 5 mol X, 40. 2 mol X, 4. 5 mol X 
and 6. 8 mol X, and the glass transformation temperature of this copolyester was 82 degrees 
Celsius again. 

Even more particularly, example 1 of this copolyester and the carbon dioxide dialytic 
coefficient of the press sheet which, in similar fashion, was made were 18ml / mm / m2 / 
day / atm. 

Example 1 and the copolyester which assumed terephthal ic acid, hU^yh acid, ethylene 
glycol and glycol ic acid material similarly were synthesized except that a mixture with 
terephthal ic acid 398. 6g and trimeri t acid 1. 51g was used in substitution for ten example 
terephthal ic acid. 

0. 68dl/g, again terephthal ic acid in this copolyester, ethylene glycol extended to I imi ting 
viscosity of this copolyester, and content of each constituent unit of glycol ic acid was 
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each 46. 3 mol X, 45. 1 mol X, and 6. 9 mol X, and the glass transformation temperature of 
this copolyester was 67 degrees Celsius again. 

Even more particularly, example 1 of this copolyester and the carbon gas dialytic 
coefficient of the press sheet which, in s imi I ar fash ion, was made were 16ml / mm / m2 / 
day / atm. 

Example 1 and the copolyester which assumed terephthalic acid, ethylene glycol, glycerin 
and glycol ic acid material simi larly were synthesized except that a mixture with ethylene 
glycol 178. 8g and glycerin 0. 80g was used in substitution for 11 example ethylene glycol. 

As for the I imi ting viscosity of this copolyester, 0. 65dl/g, again terephthalic acid in 
this copolyester, ethylene glycol, content of each constituent unit of glycol ic acid were 
each 46.5 mol X, 44.5 mol X, and 6.9 mol X, and the glass transformation temperature of 
this copolyester was 67 degrees Celsius again. 

Even more particularly, example 1 of this copolyester and the carbon dioxide dialytic 
coefficient of the press sheet which, in similar fashion, was made were 16ml / mm / m2 / 
day / atm. 

Example 1 and the copolyester which assumed terephthalic acid, ethylene glycol, 1,1,1- 
bird methylol ethane and glycol ic acid material similarly were synthesized except that 
mixture with ethylene glycol 178. 8g and 1,1,1- bird methylol ethane 0. 87g was used in 
substitution for 12 example ethylene glycol. 

Terephthalic acid in 0. 67dl/g or this copolyester, ethylene glycol extended to limiting 
viscosity of this copolyester, and content of each constituent unit of glycol ic acid was 
each 46.5 mol X, 45.5 mol X, and 6.8 mol X, and the glass transformation temperature of 
this copolyester was 66 degrees Celsius again. 

Even more particularly, example 1 of this copolyester and the carbon dioxide dialytic 
coefficient of the press sheet which, in simi lar fashion, was made were 16ml / mm / m2 / 
day / atm. 

Example 1 and the copolyester which assumed terephthalic acid, ethylene glycol, 
pentaerythritol and glycol ic acid material simi larly were synthesized except that a mixture 
wi th ethylene glycol 178. 8g and pentaerythr i tol 0. 65gwas used in substi tut ion for 13 example 
ethylene glycol. 

Terephthal ic acid in this copolyester, ethylene glycol extended to I imi ting viscosity of 
this copolyester 0. 67dl/g again, and content of each ingredient uni t of glycol ic acid was 
each 46.6 mol X, 44.9 mol X, and 6.8 mol X, and the glass transformation temperature of 
this copolyester was 68 degrees Celsius again. 

Even more particularly, example 1 of this copolyester and the carbon dioxide dialytic 
coefficient of the press sheet which, in similar fashion, was made were 17ml / mm / m2 / 
day / atm. 

After it was done, and synthesized limiting viscosity crystallized under dry nitrogen 
atmosphere at 150 degrees Celsius in material and the copolyester which did in terephthal ic 
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acid of 0. 70dl/g, ethylene glycol and glycol ic acid me 1 1 polymerization in a condition same 
as 14 example example 1 for two hours, it was held at 190 - 200 degrees Celsius in a dry 
nitrogen ventilating current bottom for 12 hours, and solid phase polymerization was 
performed. 
In this way, 

As for the I imi ting viscosi ty of provided sol id phase polymerization copolyester, the glass 
transformation temperature of this copolyester was 69 degrees Celsius 0. 83dl/g again. 

Even more particularly, this solid phase polymerization copolyester was used, and the 
carbonic acid gas dialytic coefficient of example 1 and the press abrasive sheet which, 
in similar fashion, was made was 16ml / mm / m2 / day / atm. 

After it was done, and synthesized limiting viscosity crystallized under dry nitrogen 
atmosphere at 150 degrees Celsius in material and the copolyester which did in terephtha I ic 
acid of 0. 70dl/g, ethylene glycol and glycol ic acid melt polymerization in a condition same 
as 15 example example 1 for two hours, it was held in an under vacuum of less than or equal 
to 1mmHg at 190 - 210 degrees Celsius for 12 hours, and solid phase polymerization was 
performed. 

In this way, 

As for the I imi ting viscosity of provided sol id phase polymerization copolyester, the glass 
transformation temperature of this copolyester was 69 degrees Celsius 1. 20dl/g again. 

Even more particularly, the carbon dioxide dialytic coefficient of a press sheet made same 
as example 1 of this sol id phase polymerization copolyester was 15ml / mm / m2 / day / atm. 

The copolyester which melt polycondensat ion was performed in example 1 and same condition 
except that four comparative example pressure force did length of time of dissolution 
polycondensat ion in 1mmHg for 30 minutes, and assumed terephtha I i c acid, ethylene glycol 
and glycol ic acid material was synthesized. 

Limiting viscosity of this copolyester was 0. 38dl/g, and the glass transformation 
temperature of this copolyester was 65 degrees Celsius again. 

Even more particularly, manufacture of press sheet of copolyester was tried in a condition 
same as example 1. 
However, 

Because press sheet after manufacture was very fragile, and a crack entered, it was not 
possible for the measurement of gas barrier characteristics. 

After it was done, and synthesized limiting viscosity crystallized under dry nitrogen 
atmosphere at 150 degrees Celsius in material and the copolyester which did in terephthal ic 
acid of 0. 70dl/g, ethylene glycol and glycol ic acid me 1 1 polymerization in a condition same 
as five comparative example example 1 for two hours, it was held in an under vacuum of less 
than or equal to 1mmHg at 200 degrees Celsius - 210 degrees Celsius for 36 hours, and sol id 
phase polymerization was performed. 

In this way, 
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The I imi ting viscosity of provided sol id phase polymerization copolyester was 1. 77dl/g. 
As thus described, 

Extended period wi 1 1 be needed for sol id phase polymerization very much so that I i mi ting 
viscosity gets copolyester more than 1.8dl/g, at first it. was conceivable with an aspect 
of economy when preferred. 

Even more particularly, the press sheet that some thickness was different was provided 
by means of a place when manufacture of press sheet of this copolyester was tried in a 
condition same as example 1. 

Copolyester of 16 example example 1 is used, and press sheet of 200 ul is made , even more 
particularly, biaxial stretching apparatus was used, and it was drawn at 85 degrees Celsius 
to each 3 times in a longitudinal axis and abscissa direction at the same time, and biaxial 
oriented film of about 22 mean thickness u was made. 

About 3 differences with maximum value and minimum value of thickness of this biaxial 
oriented f i Im were m. 

Even more particularly, oxygen gas dialyt ic coefficient of this biaxial oriented f i Im was 

1. 1ml / mm / m2 / day / a tin,' and the carbon dioxide dialytic coefficient was 12ml / mm / 
m2 / day / atm again. 

Biaxial oriented f i Im of about 22 level-off thickness u was made wi th example 16 s imi I ar I y 
except that polyethylene terephthalate of six comparative example comparative examples 1 
was used, and it was drawn at 90 degrees Celsius. 

About 3 differences with maximum value and minimum value of thickness of this biaxial 
oriented f i Im were At. 

Even more particularly, oxygen gas dialytic coefficient of this biaxial oriented film was 

2. 6ml / mm / m2 / day / atm, and the carbon dioxide dialytic coefficient was 18ml / mm / 
m2 / day / atm again. 

Copolyester of 17 example examples 4 was used, and biaxial oriented film of about 22 
level-off thickness m was made with example 16 similarly. 

About 3 differences with maximum value and minimum value of thickness of this biaxial 
oriented f i Im were ul. 

Even more particularly, the carbon dioxide dialytic coefficient of this biaxial oriented 
f i Im was 9. 3ml / mm / m2 / day / atm. 

Copolyester of 18 example examples 5 was used, and biaxial oriented film of about 22 
level-off thickness m was made with example 16 similarly. 

About 3 differences with maximum value and minimum value of thickness of this biaxial 
oriented f i Im were ix. 

Even more particularly, the carbon dioxide dialytic coefficient of this biaxial oriented 
f i Im was 13ml / mm / m2 / day / atm. 

Copolyester of 19 example examples 12 was used, and biaxial oriented film of about 22 
level-off thickness u was made with example 16 similarly. 
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About 2 differences with maximum value and minimum value of thickness of this biaxial 
oriented f i Im were ul: 

Even more particularly, the carbon dioxide dialytic coefficient of this biaxial oriented 
f i Im was 12ml / mm / m2 / day 7 atm. 

Copolyester of 20 example examples 14 was used, and biaxial oriented film of about 22 
/xm level-off thickness was made with example 16 similarly. 

About 2 differences with maximum value and minimum value of thickness of this biaxial 
oriented f i Im were /x. 

Even more particularly, the carbon dioxide dialytic coefficient of this biaxial oriented 
f i Im was 11ml / mm / m2 / day / atm. 

Press sheet of about 200 /x of polyethylene terephthalate in press sheet and comparative 
example 6 of about 200 m of material and the copolyester which did could be put on top 
of one another in terephthal ic acid in 21 example examples 16, ethylene glycol and glycol ic 
acid, and it continued, and, even more particularly, a pressing was done, and press sheet 
of bi layer of thickness about about 200 u was made. 

The adhesion with the copolyester layer and the polyethylene terephthalate layer of press 
sheet of this fortune bi layer was good. 

Even more particularly, biaxial stretching did press sheet of this bi layer in a condi t ion 
same as example 16 at the same time, and biaxial oriented film of about 22 mean thickness 
ix was made. 

As for the copolyester layer and the thickness of the polyethylene terephthalate layer 
of this biaxial oriented film, as for the copolyester layer and the polyethylene 
terephthalate layer, what was drawn uniformly both was checked by both having been about 
11 At. 

In addition, 

The copolyester layer and adhesion properties with the polyethylene terephthalate layer 
of this biaxial oriented film were good, too. 

Even more particularly, the carbon dioxide dialytic coefficient of this biaxial oriented 
f i Im was 14ml / mm / m2 / day / atm. 

Terephthal ic acid, ethylene glycol and the limiting viscosity which assumed a glycol ic 
acid raw mater ia Is produced copolyester of 0. 71 d I /g in a condition same as 22 example example 
1 in large quant i ties. 

Injection molding does this copolyester, and preforming product (a cold parison tube) is 
made , even more particularly, heating apparatus of far infrared was used, ,and this 
preforming product was heated to 85 degrees Celsius - 90 degrees Celsius, and drawing blow 
making machine was used in this, and it was drawn, and u, internal space molded about 11 
drawing bottle as about 2.5 times length, side about 4.3 times minimum radial thickness 
part 300. 

It was each 0.5ml / day / bottle / atm and 2.6ml / day / bottle / atm when oxygen gas 
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penetrating power of this drawing bottle and carbon dioxide penetrating power were measured 
next. 

Complex I i mi ting viscosity used polyethylene terephthalate of 0. 71dl/g in a condition same 
as seven comparative example comparative examples 1, and it was molded same as example 22, 
and m, internal space made about 1 liter drawing bottle minimum radial thickness 300. 

Oxygen gas penetrating power of this drawing bottle was 1. 1ml / day / bottle / atm, and 
the carbon dioxide penetrating power was 4.0ml / day / bottle / atm again. 

At first injection molding did material and the copolyester which did in terephthal ic acid 
of example 22, ethylene glycol and glycol ic acid an act in injection molding of polyethylene 
terephthalate of comparative example 7 example 23 again next, and polyethylene terephthalate 
layer was wal I, and copolyester layerwas lateral, and each thickness made preforming product 
comprising about 1.5mm both. 

Drawing blow making machine was used same as example 22, and this preforming product was 
drawn carelessly, and material and about 150 copolyester layer which did were /x in 
terephthal ic acid, ethylene glycol and glycol ic acid n about 150 polyethylene 
terephthalate layer of minimum radial thickness part again, and internal space made about 
1 1 drawing bottle. 

Oxygen gas penetrating power of this drawing bottle was 0. 8ml / day / bottle / atm, and 
the carbon dioxide penetrating power was 3.2ml / day / bottle / atm again. 
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